Cholangiohepatopathy was induced in 5 lambs by oral administration of extracts from signal grass (Brachiaria decumbens) in Brazil. Grossly there were pale foci multifocally distributed throughout the hepatic parenchyma in 4 lambs. The microscopic changes, which were similar to those produced by other steroidal sapogenins-containing plants such as Tribulus terrestris and Panicum spp., included multifocal cholangitis, bile duct proliferation, and the presence of crystals in the biliary system. Sporadic outbreaks of photosensitization in ruminants grazing on signal grass (Brachiaria decumbens) have been reported. 9,21 Cases of photosensitization occurring on this grass in Brazil had formerly been ascribed to intoxication by sporidesmin from spores of the saprophytic fungus Pithomyces chartarum. 2, 7, 8 However, the potential importance of steroidal saponins present in B. decumbens has been established, suggesting that photosensitization by this grass belongs to the group of plant-induced hepatogenous photosensitizations, 9, 21 which are also induced by Panicum spp., 3, 10, 19 Tribulus terrestris, 11, 16 Agave lecheguilla, 4 and Narthecium ossifragum. 17 All of these plants contain steroidal saponins and have been associated with cholangitis and deposition of crystals in the biliary system, causing photosensitization in sheep. Furthermore, steroidal sapogenins have been isolated from bile and biliary crystals of sheep fed those plants. 4, 10, 16, 17 The plant saponins are converted by ruminal metabolism into ␤-D-glucuronides of sapogenins, which in the presence of calcium may precipitate, forming the characteristic biliary crystals. 14,21 Diosgenin and yamogenin have been detected from B. decumbens samples and from a mixture of metabolites in the rumen of sheep grazed on B. decumbens. 6, 12, 14, 20 The arguments against involvement of P. chartarum in most Brazilian outbreaks include the low density or even absence of spores and the failure of most fungal isolates to produce sporidesmin. 5, 6, [13] [14] [15] 21 Typical photosensitivity has been reproduced in sheep grazing pure pastures of B. decumbens with no detected P. chartarum spores. 6 The aim of the present study was to reproduce hepatic lesions and photosensitization in sheep by oral administration of fractionated extracts from B. decumbens, as has been done with T. terrestris, 11,16 A. lecheguilla, 18 and N. ossifragum. 1 Counts of P. chartarum spores 15 were performed on pasture samples of plant material used for extraction. Forty kilograms of air-dried samples of B. decumbens were powdered and extracted by maceration, using 80 liters ethanol for 7 days at room temperature. A second maceration was
performed, and the extracts were mixed. The solvent was evaporated, and the residual alcoholic phase was suspended in water and partitioned with dichloromethane, yielding the dichloromethane and aqueous fractions. After concentration in vacuum and at low temperature (Ͻ55 C), those fractions resulted in 500 g and 1.6 kg of syrupy residues, respectively, which corresponded to the extracts administered to experimental animals.
Thin-layer chromatography (TLC) analysis was performed on a silica gel, a using anisaldehyde-sulfuric acid as the detection agent, followed by heating (120 C). Both fractionated extracts were analyzed by TLC with known standards b of saponins and sapogenins. Characteristic spots of steroidal saponins and sapogenins were visualized in the aqueous fraction and in the dichloromethane fraction, respectively. 6 Five lambs of approximately 20 kg body weight were kept in a 2-ha paddock with pastures of Paspalum dilatatum and Paspalum notatum and a 50-m 2 shaded area. The animals were provided with sodium chloride and fresh drinking water. Supplementary feeding was not undertaken. The aqueous and dichloromethane fractionated extracts were mixed with 200 ml of water and administered by stomach tube (Table  1 ). Because the dichloromethane fractionated extract was difficult to disperse in water, it was mixed and homogenized with microcrystalline cellulose c (CMC) as 1 g of extract to 2.3 g of CMC. Two additional control sheep were used. Blood samples were collected before the first dose for measurement of gamma-glutamyl transferase d (GGT) and bilirubin e activities. All lambs were euthanized and necropsied 24 hours after the last dose of extracts. The 2 control animals were necropsied at the end of the experimental period, on day 19th. Fragments from liver, kidney, gall bladder, brain, and visceral lymph nodes were collected and fixed in 10% buffered formalin. Hematoxylin and eosin-stained sections of tissues were prepared by standard methods.
The P. chartarum spore counts for pasture samples were all below the minimum detectable level. 15 Moderate clinical signs such as head shaking, seeking shade, reddening and swelling of ears and eyelids, diarrhea, and lethargy were often observed during daylight hours, but during the night signs progressively diminished until no typical signs of photosensitization were noticed by the beginning of the next day. GGT and bilirubin levels remained unchanged throughout the experimental period.
At necropsy, all lambs except lamb 1 had pale foci mul- tifocally distributed throughout the hepatic parenchyma ( Fig.  1) . On the visceral surface, lesions were predominantly located close to the entry of the portal vein. Histologic examination of hepatic sections from all dosed lambs revealed the same pattern of lesions, which included marked, multifocal cholangitis in portal triads with bile duct proliferation and infiltration by macrophages and lymphocytes. Crystals were observed within the bile ducts or surrounded by macrophages (Fig. 2 ). This crystalline material was birefringent when examined with polarized light. The microscopic changes were more severe in the pale areas seen grossly. No gross or microscopic alterations were observed in the control animals.
Although photosensitization was not reproduced the clinical manifestations and the hepatic lesions that were observed are consistent with hepatic disease and identical to those described for plants associated with photosensitization. 21 Signs of photosensitization and elevation of the enzymes activities were not observed probably because lesions were of multifocal distribution and no significant hepatocellular damage occurred. The hepatic capacity to excrete phylloerythrin was not altered. Hepatic lesions resulted from both dichloromethane and aqueous fractionated extracts of B. decumbens because in both instances the animals received sapogenins. The digestive tracts from sheep were exposed to sapogenins directly by the administration of nonpolar extract and after ruminal conversion of the saponins 14, 16 by dosing with the aqueous fractionated extract. The results of this survey and those of other researchers 14, 21 confirm that B. decumbens can cause hepatic lesions without involvement of sporidesmin from P. chartarum spores. Additional studies on the composition of fractions extracted from B. decumbens will greatly elucidate the etiology and pathogenesis of this disease.
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